Transcription factor Nrf2 is protective during ischemic and nephrotoxic acute kidney injury in mice.
Oxidative stress is involved in acute kidney injury due to ischemia-reperfusion and chemotherapy-induced nephrotoxicity. To investigate their basic mechanisms we studied the role of nuclear factor-erythroid 2-p45-related factor 2 (Nrf2), a redox-sensitive transcription factor that regulates expression of several antioxidant and cytoprotective genes. We compared the responses of Nrf2-knockout mice and their wild-type littermates in established mouse models of ischemia-reperfusion injury and cisplatin-induced nephrotoxicity. Several Nrf2-regulated genes encoding antioxidant enzymes/proteins were significantly upregulated in the kidneys of wild type but not Nrf2-knockout mice following renal ischemia. Renal function, histology, vascular permeability, and survival were each significantly worse in the Nrf2 knockout mice. Further, proinflammatory cytokine and chemokine expression tended to increase after ischemia in the knockout compared to the wild-type mice. Treatment of the knockout mice with the antioxidants N-acetyl-cysteine or glutathione improved renal function. The knockout mice were more susceptible to cisplatin-induced nephrotoxicity, and this was blunted by N-acetyl-cysteine pretreatment. Our study demonstrates that Nrf2-deficiency enhances susceptibility to both ischemic and nephrotoxic acute kidney injury, and identifies this transcription factor as a potential therapeutic target in these injuries.